It is always a pleasure to participate in a Thoracic Surgical Conference in Coventry. This is the fourth time I have been so fortunate, but today I feel extraordinarily grateful for having been invited by you to be the honoured guest of your distinguished Society. It is a great honour and privilege, and I hope that in return what I have to say about the education of the thoracic surgeon will be of interest to you.
I use the term "education" rather than "training" for I prefer to think of us as educators rather than instructors of a special technical skill. The term "training" seems to me to define the development in the trainee of a desired standard of efficiency in a proper skill by virtue of proper instruction and practice. "Education," on the other hand, has distinct academic overtones involving what I consider to be the important development of a student's intellectual and critical faculties so essential to the developing thoracic surgeon if the technical skills which are acquired are to be used appropriately. Let us consider training then as only a part of the overall education of a thoracic surgeon. If overemphasised, it will relegate our specialty to a secondary role in the academic community. On the other hand neglect of the purely technical aspects of our specialty will result in an inadequately qualified person who will not fulfil his or her total responsibility either to the profession or to the general public. Let me first review for you the development of our specialty before discussing what I consider to be some of the essentials of its educational requirements.
Specialisation in surgery
The twentieth century can with justification be viewed as an age of specialisation, for this characteristic permeates our society whether in Presented at the Annual Meeting of the Society of Thoracic and Cardiovascular Surgeons of Great Britain and Ireland, 14 September the professions, the trades, or in other walks of life. Specialisation has occurred in response to society's complexity and the proliferation of new technology which has multiplied limitlessly the body of knowledge that must be assimilated by each succeeding generation. No longer can any single individual emulate the Renaissance man, and efforts to do so lead to the fallacy of dilettantism.
The development of specialisation in the medical sciences has been particularly dramatic but it has not always been a response to valid needs nor have all specialties prospered and endured. A specialty may be based on too circumscribed a body of knowledge to have hope of enduring as a valid effort. Specialties may develop for purely political reasons and are thus doomed to failure as was the ill-conceived effort to develop an American Board of Abdominal Surgery in the United States some years ago. Other specialties, developed for valid reasons, die of attrition because the subject of their concern diminishes in importance. An excellent example of this is the specialty that concerned itself with tuberculosis. Now that this disease has all but disappeared from the Western World, the speciialty of phthisiology no longer exists. The enduring specialties developed gradually as a result of the legitimate need for the orderly accumulation of new knowledge about a subject previously unexplored, and the concentration of this new knowledge in the hands of interested individuals dedicated to the solution of new problems. Such is the case with thoracic surgery, which profited from the development of techniques that permitted the reasonably safe performance of operations within the chest, and later from the accelerated experience in the management of thoracic and cardiac injuries gained during the second world war, combined with simultaneous advances in the surgery of the great vessels of the heart. Whether the specialty lives or dies depends upon the need for its continuation and the vitality and productivity of those involved in it. That the specialty of thoracic and cardiovascular surgery has grown 405 It must be obvious to all that the education of the thoracic surgeon begins long before he or she is exposed to a thoracic surgical environment, and we as teachers of the specialty have delegated to others the important role of establishing priorities for these important preparatory years. Somehow we should as teachers involve ourselves in these matters, perhaps most effectively at the medical school level, but hopefully even earlier. I am concerned that today's medical student has been so programmed in the sciences from an early age that the doctors of the future may lack those important human qualities so essential in a doctor-patient relationship. The undergraduate ctudents of today wishing to enter medical school, particularly in the United States, seem to be compelled to conoentrate on science. They believe, with some justification, that chances of entry into their chosen profession are measurably enhanced thereby. While medical schools used to say they wanted applicants as broadly educated as possible, and some sitill do, nobody really seems to mean it and certainly premedical students are well aware of this. This is sad indeed, for now more than ever is there a need for a broad background in the humanities and social sciences in someone seeking a future in medioine. Too early an emphasis on specialism and concentration on limited skills, while hastening the educational time schedule, will inevitably occur at great expense to the student who is denied thereby the immediate pleasure and later benefits of the broader exposure.
While Lewis Thomas in his engaging essay on How to fix the premedical curriculum10 makes a strong plea for restoring classical Greek and Latin to a primary place in premedical education, some might say this would substitute one tyranny for another. As a former student of the classics, I cannot entirely agree, yet his emphasis on the importance of a sound background in En,glish, history, philosophy, and the literature of at least two foreign languages would seem essential if we are to ",look forward to a generation of doctors who have learned as much as anyone to:'ally on the physical and biological sciences.
Important as they may be, there is increasing need for emphasis on the social sciences wiith inclusion of such su(bjects as psychology and ethics, which are so important in our everyday dealing with patients. The demands on today's medical student from tradittional university 409 departments give little time for exposure to the important field of -the social sciences as they bear on medicine. Whatever influence we, as thoracic surgeons, may have on these preparatory years, we must make discriminatory decisions in the selection of candidates applying for a position as a resident or registrar in thoracic surgery. "If only," as Lewis Thomas has said, "there were some central core discipline, universal within the curricula of all the colleges, which could be used for evaluating the free range of the student's mind, his tenacity and resolve, his innate capacity for the understanding of human beinigs, and his affection for the human condition."'0 If indeed there were, the selection of proper candidates for an education in thoracic surgery would be a simple task. Perhaps all of us engaged in this selection process would perform our task better were we exposed to training in interviewing skills, which might permit us to make more intelligent judgments on the capacity, motivation, and ultimate potential of men and women applying for training in our specialty.
THE EDUCATIONAL ENVIRONMENT
It is essential that during the thoracic surgeon's residency years the educational environment be favourable for the successful conduct of the educational process even though the best students will make the most of even the worst environment. Such a favourable environment, I believe, is best provided in a university setting where the learning process is constantly encouraged, curiosity and initiative of the student are fostered, and openness between student and staff is complete. In non-university programmes, service functions can become the main concern, the spirit of inquiry is quelled, and motivation stifled. The development of qualities of critical analysis and judgment should play a more important role than the mere acquisition of facts, and a programme emphasising service and not education cannot foster these qualities in the student. Student motivation has been much discussed and yet, in the long run, is it not up to the teacher to be responsible for such motivation? Wangensteen has said that "the only striking feature common to all successful surgical training programs is complete, loyal, undivided, and enthusiastic commitment of their mentors to the discipline of surgery.""12
The teacher The teacher of thoracic surgeons would seem, therefore, to be the vital element in establish-ing the educational environment in which the student may flourish or perish. What qualities distinguish a good teacher from an ineffective one? First and foremost, the teacher of thoracic surgery should be an active clinical surgeon. His impact on his residents will be greater if he has won their respect by example, not merely by having achieved a lofty title. He must in addition forever remain a student, alive to his own ignorance but ever aware of the need for assimilating new knowledge and acquiring even greater wisdom. A teacher who is aware of his own shortcomings and admits to error attracts the respect of his students. Perhaps in this lies part of the secret, for a teacher who is successful in conveying attitudes will survive longer than one who merely transmits facts. In the long run, the student prospers if the learning process is enjoyable. The good teacher conveys to the student the joy of learning and the joy that comes from a job well done. should seek teachers that inspire students, house staff, and colleagues by the demonstration of skills in all areas including research, unfortunately research capacity became the most dominant factor in faculty selection. Some who were lacking in surgical skills and whose research interests were far removed from clinical surgery achieved chairs of distinction. Fortunately, these influences affected our specialty less than that of general surgery, and indeed are waning now as funds become less and professors of surgery are returning to their main responsibilities-namely, their patients and their students.
Role of research
Training in technical skills An essential part of the education of a thoracic surgeon is the learning of surgical skills. The proper educational environment, therefore, for a student of thoracic surgery is not one which only teaches him to think, reason clearly, and develop good judgment but one which is successful in teaching surgical skills. In this we in the United States seem to have been less successful than you. It has been my observation and that of others that many clinical surgeons in Great Britain and on the Continent perform standard surgical operations more expeditiously and with considerably more skill than their American counterparts. Professors of surgery in the United States, particularly since the second world war, have been more interested in their research image than their technical skills. Too many have heeded the admonition of one of our famous teachers of surgery who has repeatedly, and I think purposely, tried to denigrate the importance of being able to do an operation. The attitude seems to be that the budding surgeon will eventually teach himself during his professional lifetime. This is a fallacy, for it is extraordinarily difficult to increase one's technical skills after training, since the practising surgeon, particularly in the United States, usually has relatively little opportunity to exercise his operative skills in the early years after completion of his formal education.
Overemphasis and misinterpretation of the essentials and goals of the "Halsted System" may to some extent be responsible for deficiencies in our training of technical skills. Using the German system as a model, William Stewart Halsted established in the late 1800s at Johns Hopkins Hospital a residency programme based on excellence which provided a milieu primarily designed to develop teachers of surgery, much in need at that time in our country.'4 The house surgeon was the director of the training programme and in terms of experience and length of training was comparable to an assistant or associate professor in today's academic environment. The technical skills of surgery were passed from the house surgeon to the younger men in the department; staff surgeons were rarely if ever called upon to participate except in dire emergencies.
The success of this system depended in no small part on the extraordinarily high quality of those students accepted into it. Further, the system was based on the existence within society and within the hospital of a financially underprivileged group of patients, most of them of an ethnic minority group, with whom the residents could work.
Because the system was so successful in producing teachers of high calibre, it was widely adopted often by the wrong institutions, particularly institutions designed to provide practising surgeons for the community. When the calibre of residents is unexceptional and the chief resident's tenure is short, the system does not work. With staff surgeons all but excluded from the resident's operating room, succeeding generation-s of residents compound the technical errors imparted to them by their immediate predecessors so that many American surgeons today are ignorant of the technical skills of their profession for they were never taught them. Recent emiphasis on the research capabilities of surgical 411 department chairmen has only added to the problem for even when called upon by the resident for technical help, as often as not the chairman is less capable of doing the operation than the resident.
Fortunately these trends are being reversed in the United States mainly because the pool of "charity" patiennts has dried up with the increasing involvement of the American public in health insurance plans. American surgeons are gradually accepting the concept that all segments of the population are entitled to the same standa-rd of care, and the American teaching surgeon is again in the operating room, increasingly involved in participating in the technical aspects of our specialty.
The terms "apprenticeship" and "preceptorship" have pejorative connotations in university surgical departments, yet some have always believed that an apprenticeship system is the best way to teach technical surgery. The Mayo brothers employed such an approach, and many universities have found modifications of the Mayo method to be viable and productive ways of teaching the technical skills of surgery. Closely sujpervised by the teacher, today's student can, first by observation then by increasing responsibility for the technitcal conduct of opera-tions, progress with confidence and skill enhanced by the repetitive performance of parts of operations before undertaking complete operations. Supervision at all levels of training is the key, and the student's natural inclination to embark independently prematurely should be tempered until the teacher is convinced that sufficient skill has been acquired to justify this final step.
Evaluation of tht student Probably the most difficult task for directors of thoracic surgical programmes is to evaluate the product of the programme. Theoretically, if candidates are properly selected, placed in an appropriate environment, and provided with proper intellectual stimulation and instruction in the technical skills of the specialty, the end result should be a finely educated thoracic surgeon. Unfortunately, human nature being what it is, this may not necessarily be the case. It is important, therefore, to determine somehow what -the student actually learns. One way of evaluating -this is by formal perio,dic reviews by the thoracic surgical faculty of the student's performance. This not only acts as a constant reminder to the staff of the importance of their teaching responsibiliti;es but also alerts the staff to potential deficiencies in the programme, and the student to gaps in his own knowledge and deficiencies in judgment and decision-making abilities, which are so hard to evaluate by written examination. Obviously, the results of these periodic reviews should be discussed openly wi-th the student.
Unfortunately, examinations are still the best yardstick for measurin,g a student's qualifications. The "in-service" examination has become popular in the United States and is a worthwhile but limited instrument. It can be given during or at the end of the educational programme. As currently used in the United States, a written examination mad-e up of questions similar to those used by the American Board of Thoracic Surgery is given to the student in training. The results are intended primarily to be educational. The programme director is informed of his resident's performance in relationship to his peers throughout the country. A further breakdown of the resident's performance on cardiac and ncn-cardiac questions is made to identify the strengths and weaknesses oif the programme.
Only in Great Britain is final certification of the potential thoracic surgeon determined without a formal examination, and I admire your courage in having selected this route. Personally, I prefer a certifying process, such as yours, which evaluates the programme and the programme director. A student who is educated in a programme evaluated in such a fashion and supported by his teachers should be eligible to practice the specialty. Such a concept of qualification is, of course, easier when the number of programmes and their graduates is small. In the United States the number and variety of progrpnrmmes and trainees make such a mature and sophisticated approach all but impossible, so we are forced to rely on examinations as the best yardstick for measuring students' qualifications. By constant improvement, the written and oral examinations o-f the American Board of Thoracic Surgery are now so structured that all candidates are given an equal and fair opportunity to demonstrate their learning. Testing for factual knowledge alone i-s but one part of the testing process. The oral exafnination provides greater opportunity to test the individual's analytical skills and critical and decision-making abilities in hypothetical standardised clinical situations.
Unhappily, the failure rate o-f American-and Canadian-trained candidates taking the examination for the first time remains more than 10%. Ideally no one should fail these examinations. One reason for these failures is the lack of resiponsilbili,ty on the part of some programme F Henry Ellis Jr directors in identifying and dealing with the problem of the student who is not qualified and never will be qualified to become a thoracic surgeon. This is a hard decision to make and harder to act upon, but, once made, it should be implemented decisively and the individual concerned counselled on alternative avenues of inmerest. This i-s the real way oif ensuring that the educational process produces properly qualified individuals to serve the public.
Curriculum
I have purposely left discussion of the curriculum of the programme until the end for I think it is less important than much of what I have already said. These details will ultimately sort themselves out depending upon the interests of our specialty, the needs of our public, and the future developments in our field. I The period of organised education in thoracic surgery should not exceed three years, one of which should be devoted to non-cardiac thoracic surgery and one to cardiac surgery. The division need not be this arbitrary and the two years could be spent in a mixed programme. A final elective year should be devoted to the field of the student's chief interest. If it should be paediatric cardiac surgery, then the entire final elective year should be spent in this specialty. If other interests appeal to the student, some flexibility in the elective year might be encouraged.
No more than six months of the three years should be spent solely in non-clinical activities, such as cardiac catheterisation, pulmonary function testing, experience in oesophageal motility, and the like.
During this three-year period of education, the resident or registrar should be encouraged to become involved with one or more clinical research projects even if it merely concerns a case report or two or a review of the literature on a specific topic. In this way, the broader academic aspects of the specialty are emphasised, and by such involvement the young thoracic 413 surgeon can better assess the literature and keep abreast of future developments in this field. Those with strong laboratory interests should take time out from the formal clinical programme and devote at least 12 months to the research laboratory, longer if the student's goal is to become a surgical scientist or teacher.
While the future role of vascular surgery in the training of thoracic surgeons is uncertain, in all likelihood it will not become a formal part of the training programme unless the programme director or one of his faculty is especially skilled and interested in this special field.
Continuing education
The continuing education of the thoracic surgeon is as much our responsibility as is his initial education. It has been said that the man who graduates today and stops learning tomorrow is uneducated the day after. In the United States since 1976, certificates awarded by the American Board of Thoracic Surgery are valid only for 10 years. A voluntary recertification examination will be available in 1981 to all board certified surgeons and in preparation for the formal recertification process which will begin in the late 1980s, an educational syllabus is being prepared by a special committee. The final recertifying process will actually involve three phases -a formal written multiple-choice examination, an audit of the surgeon's clinical experience over the previous several years, and presentation of evidence of yearly attendance at approved educational activities.
While the actual format of the recertifying process will undoubtedly change as experience dictates, its main purpose, which is to ensure that the established surgeon is well informed about recent advances and changing practice and keeps up to date, will not.
Conclusion
And so, as thoracic surgeons responsible for the education of our successors, let us heed the words of Kingman Brewster, currently the United States Ambassador to the Court of St James, who, when President of Yale University some 10 years ago, said "The door of choice closes quickly once a person chooses a specialised calling or profession. Each step forward seems profession. First and foremost, selection of candidates whose intellectual capacities have been stret-ched an;d enriched by exposure to the humanities, history, philosophy, and languages should provide the raw material best suited to benefit from the educational years in thoracic surgery. These years should be spent in an environment that will stimulate the student's interest, curiosity, imagination, and joy of learning so that maturity and wisdom as well as knowledge will be acquired. Aided by a concerned faculty and benefiting from the preceptor method, the young thoracic surgeon's technical skills will grow as increasing operative experience is acquired. The desired product of these years, an accomplished thoracic surgeon, will have completed only one educational phase. Recognition that education continues after certification is an essential part of our continuing responsibility to the education of the next generation of thoracic surgeons. 
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